Abstract. This paper describes an investigation of the subfault distribution along the JapanKuril-Kamchatka subduction zone for the implementation of a far-field tsunami forecast algorithm. Analyses of seismic data from 1900 to 2000 define the subduction zone, which in turn is divided into 222 subfaults based on the fault characteristics. For unit slip of the subfaults, a linear long-wave model generates a database of mareograms at water-level stations along the subduction zone and at warning points in the North Pacific. When a tsunami occurs, an inverse algorithm determines the slip distribution from near-source water-level records and predicts the waveforms at the warning points using the pre-computed mareograms. A jackknife resampling scheme uses combinations of input water-level records to provide a series of waveform predictions for the computation of the confidence-interval bounds. The inverse algorithm is applied to hindcast two major tsunamis generated from the Japan-Kuril-Kamchatka source and the computed tsunami heights show good agreement with recorded water-level data.
Introduction
The Hawaiian Islands are subject to tsunamis generated from three main source regions: Alaska-Aleutian, Japan-Kuril-Kamchatka, and PeruChile. The Alaska-Aleutian source region is the nearest and a tsunami generated there takes about 5 h to reach Hawaii. Local civil defense agencies need 3 h to evacuate low-lying coastal areas, leaving little time to determine whether the tsunami is destructive or not. The Pacific Tsunami Warning Center and the West Coast and Alaska Tsunami Warning Center monitor tide gauges and deep-water pressure sensors throughout the Pacific for tsunami occurrences. When a tsunamigenic earthquake occurs, the warning center staff compares the water-level data with historical tsunami records and determines the severity of the event. Also available for comparison are pre-computed tsunami heights at 99 tide gauges for 204 hypothetical tsunamigenic earthquakes in the three source regions (Whitmore, 2003) .
The tsunami in a coastal region depends on the local bathymetry and varies in both the energy and frequency contents for the same event (Loomis, 1966) . Furthermore, tsunami data recorded at tide gauges may show damping and phase shift and is prone to local oscillations (Van Dorn, 1984) . These manifestations mask the actual tsunami characteristics, making a direct comparison with historical or pre-computed data difficult. The National Oceanic and Atmospheric Administration (NOAA), Pacific Marine Environment Laboratory (PMEL), experimented with bottom-pressure sensors for tsunami detection (Eble and Gonza´lez, 1991; and Gonza´lez et al., 1991) and subsequently deployed six bottom pressure sensors off the Alaska-Aleutian coasts and the US West Coasts for operation (Gonza´lez et al., 1998) . These sensors, which have real-time data transmission capability, are commonly known as the deep-ocean assessment and reporting of tsunamis (DART) gauges. Similar bottom pressure sensors have also been deployed off the northeastern Japan coasts (Hino et al., 2001) . The offshore locations of these sensors minimize the effects of nearshore oscillations on the recorded waveforms.
Tide gauges and bottom pressure sensors can detect a tsunami, but the inference of the impact away from the source is subjective. Satake (1987 Satake ( , 1989 used tsunami waveforms recorded by tide gauges to determine seismic source parameters through an inverse algorithm. His approach requires a database of mareograms at the tide gauge locations that is generated by a linear long-wave model for unit slip of pre-determined subfaults in the source region. Wei et al. (2003) extended the inverse approach for tsunami forecast by using the predicted source parameters to determine the waveforms away from the source. They developed the mareogram database for the Alaska-Aleutian source region based on the seismic data and subfaults compiled by Johnson (1999) . The algorithm is able to hindcast tsunami heights within 20% of the recorded values in Honolulu Harbor for the 1964 Prince William Sound and 1996 Andreanov tsunami events. The analysis also showed the effectiveness of the bottom pressure data in producing accurate results.
NOAA PMEL is in the process of deploying additional DART gauges off the Japan-Kuril-Kamchatka source region, and in collaboration with the University of Hawaii, is developing a forecast system for the two tsunami warning centers. Part of the effort, as described in this paper, is to extend the inverse algorithm of Wei et al. (2003) to include the JapanKuril-Kamchatka source region and to investigate the use of coastal tide gauges to supplement the bottom pressure sensors for the input to the tsu-
